Abstract -Non-linear loads are the source of harmonic current for electric utilities. The high level of harmonics greatly affects the increase of losses of electrical power (losses). The quality of electric power is determined by the parameters of power losses that occur in the transformer due to harmonic distortion. In this research will be analyzed THD from result of measurement and simulation in accordance with IEEE 519-2014 standard, power loss analysis on transformer before and after. Harmonics, the impact is increased due to unbalanced linear currents.
The power system is designed to work at a frequency of 50 Hz. Non-linear loads can result in the formation of waves at high frequencies which are multiples of their fundamental frequencies and are known as harmonics. [1] [5] [6] [7] . This can disrupt the electrical system in its fundamental frequency, so that the current waveform or voltage which ideally is pure sinusoidal will become defective due to harmonic distortion that occurs.
The operation of power electronics equipment at Udayana University Faculty of Engineering can cause distortion in its electric current waveform. The transformer is designed to supply electrical power with minimum losses at its fundamental frequency. The high level of harmonics is very influential on the transformer, so that there will be an increase in losses [2] IEEE 519 Standards 2014 is the standard used as a limitation for analyzing THD (Total Harmonic Distortion). From the results of the short-circuit ratio, according to IEEE 519 Standards 2014 standard, the maximum allowable threshold of the transformer feeder in the Udayana University Faculty of Engineering is 8.0%, while the maximum THD limit is 5.0%. The measurement data on the transformer feeder at the Udayana University Faculty of Engineering shows the current THD content is still over the standard of more than 8%. While the THD content of the voltage has met the standard, the value is less than 5%.
The current THD content of the transformer feeder at the Udayana University Faculty of Engineering is currently incompatible with the IEEE 519 standard 2014, causing higher power losses. In this research, the analysis of electrical power losses caused by the emergence of harmonic current in 200 kVA power transformer.
II. LITERATURE REVIEW 2.1. Harmonics On Electric Power System
Harmonics is a phenomenon arising from the operation of non-linear electric load, which is the source of the formation of high frequency waves (multiples of fundamental frequencies, eg 100Hz, 150Hz, 200Hz, 300Hz, and so on). The harmonic voltage or current measured by the magnitude of each harmonic component of its component is expressed in the prosen. To obtain a parameter used to assess the harmonics is used THD [5] . THD is expressed by the following equation, [5] :
Where Mh is the rms value of the harmonic component h in the sum of M.
Linear and non-linear load a. Linear load
Linear load is a load whose current component is proportional to its voltage. There is a linear relationship between the current and the voltage so that the current waveform will be the same as the voltage waveform, as shown in Figure 1 . Linear loads absorb sinusoidal currents when supplied by sinusoidal voltages. Examples of linear loads include electric motors, heating, incandescent, and others [6] .
Analysis of the Increase of Transformer Power
Losses due to the Operation of Unbalanced Nonlinier Loads Fig. 1 . Current and voltage waves on linear load [6] b. Non-linear load The load whose current component is not proportional to the voltage component, so the current waveform is not the same as the voltage waveform. There is no linear relationship between current and voltage. Non-linear loads absorb non sinusoidal currents as well as harmonic currents, although they are supplied by sinusoidal voltages, as shown in Figure 2 . Examples of non-linear loads include rectifiers (power supply, UPS, computer, motor speed setting, release lamps), ferromagnetic devices, DC motors, and fire arc furnaces, and others [6] . 
Losses Calculation On Transformer Effects Harmonics
Load loss (PLL) transformer in per unit, can be searched with the following formula;
Where PEC-R is eddy current loss factor, h is the harmonic number and I h is the harmonic current. I h 2 × h 2 ) PEC-R is an eddy current loss factor under basic conditions in p.u.Σ I h 2 is an I 2 R loss component in p.u, whereas (Σ The eddy current loss factor is shown in Table 3 [5] . The result of voltage harmonic simulation and voltage harmonic spectrum is shown in figure 4 .
While the result of THDi simulation by using FFT obtained result as shown in figure 5. In the same way, the harmonic currents in phase R in pu can be determined, the order of harmonics is shown in table 6. 
In the same way, the total hysteresis losses in Table 7 . The total addition of losses in phase R due to the influence of harmonic distortion are: The calculation of the transformer losses in phase S is the same as that done in phase R. In the same way the harmonic current obtained in phase S in units p.u, from the order of harmonics 1-19 in table 8. The result of Losses analysis by using unbalanced nonlinear load for each phases is: Phasa R losses 1,512 Kw, Phasa S losses 1,015 Kw, Phasa T losses 1,154 Kw. Operation of unbalanced nonlinear loads can increase the transformer losses by 3,681 Kw
From the results of the analysis of losses that have been done, it can be concluded that the operation of nonlinear unbalanced load at Faculty of Engineering Unud Bukit Jimbaran will be able to increase the Losses of the transformer operated.
